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ADF&G TECHNICAL DATA REPORTS 

This ser ies  o f  reports i s  designed t o  f a c i l i t a t e  prompt 
repor t ing  o f  data from studies conducted by the Alaska 
Department o f  F ish and Game, espec ia l ly  studies which 
may be o f  d i r e c t  and imnediate i n t e r e s t  t o  s c i e n t i s t s  o f  
o ther  agencies. 

The primary purpose o f  these repor ts  i s  presentat ion o f  
data. Descr ipt ion o f  programs and data c o l l  ec t ion  methods 
i s  inc luded on ly  t o  the extent  required f o r  i n t e rp re ta t i on  
o f  the data. Analysi s  i s  general ly 1 i m i  ted t o  t h a t  neces- 
sary f o r  c l a r i f i c a t i o n  o f  data c o l l e c t i o n  methods and 
i n te rp re ta t i on  o f  the basic data. No attempt i s  made i n  
these reports t o  present analysis o f  the data r e l a t i v e  t o  
i t s  u l t imate o r  intended use. 

Data presented i n  these repor ts  i s  intended t o  be f i n a l ,  
however, some rev is ions may occasional ly  be necessary. 
Minor rev is ions w i l l  be made v i a  e r ra ta  sheets. Major 
rev is ions w i l l  be made i n  the form o f  revised reports.  
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ABSTRACT 

Sockeye salmon (Oncorhynchus nerka) ca ta log  and i n v e n t o r y  s tud ies  were con t inued  
by t h e  Alaska Department o f  F i s h  and Game i n  t he  Copper R iver -Pr ince  W i l l i a m  
Sound, Alaska area f rom 1  J u l y  1980 through 30 June 1981. The 1980 Copper R i ve r  
sockeye salmon commercial ca tch  was 18,451 f i s h ,  t h e  lowes t  s i n c e  1892. The 
Pr ince  W i l l i a m  Sound ca tch  o f  211,742 sockeye salmon was above average. Age 
c l ass  composi t ion o f  t h e  severe ly  l i m i t e d  Copper R i ve r  commercial h a r v e s t  was 
s i m i l a r  t o  p r i o r  years  w i t h  5-year f i s h  o r  age c l ass  1.3 predominat ing and age 
c lasses 1.2 and 2.3 ( 4  and 6  year -o lds )  account ing  f o r  t h e  m a j o r i t y  of  t h e  
remain ing catch.  Lengths by age c l a s s  were s i m i l a r  t o  p r i o r  years .  P r e d i c t i o n  
of t h e  t o t a l  Copper R i v e r  sockeye salmon ha rves t  f rom e a r l y  p e r i o d  catches was 
n o t  accura te  as a  r e s u l t  o f  c l osu re  o f  t h e  commercial f i s h e r y .  T h i r d  yea r  opera 
t i o n  of s i d e  scanning sonar counters  p rov ided  an in-season escapement es t ima te  
and was i ns t rumen ta l  i n  t h e  management o f  t h e  Copper R i v e r  sockeye f i s h e r i e s .  
Weirs were operated a t  Long Lake and F i sh  Creek i n  t h e  con t i nu ing  program f o r  
e s t a b l i s h i n g  improved a e r i a l  index est imates o f  spawning popu la t ions .  Eshamy 
and C o g h i l l  w e i r s  were operated again i n  P r i nce  W i l l i a m  Sound. Fu r the r  work has 
been done i n  p r o v i d i n g  an anadromous f i s h  stream ca ta log  f o r  t h e  Copper R i v e r  
and P r i nce  W i l l i a m  Sound drainages. There was a  s l i g h t  inc rease  i n  t h e  number 
of d i p  n e t  permi ts  b u t  a  decrease i n  f ishwheel  permi ts  issued i n  1980, as w e l l  
as a  6% decrease i n  t h e  sockeye subs is tence take  compared t o  1979. The Gulkana 
R i ve r  sockeye salmon stream s i d e  i n c u b a t i o n  system, i n i t i a l l y  i n s t a l  l e d  i n  1973 
and expanded i n  1974 t o  5  u n i t s ,  i n  1979 t o  10 u n i t s ,  and i n  1980 t o  20 u n i t s ,  
was loaded w i t h  6,228,906 green eggs. 

An exper imenta l  des ign t e s t i n g  the  e f f e c t s  o f  l oad ing  dens i t y ,  l a y e r i n g  and sub- 
s t r a t e  on f r y  development, s i ze ,  and s u r v i v a l  was i nco rpo ra ted  i n t o  t h e  1980 
i ncuba t i on  system opera t ion .  Resu l ts  o f  t he  exper iment w i l l  be presented i n  a  
separate paper. 



INTRODUCTION 

The Copper River, Alaska salmon studies began in 1967. Inclusion of the Prince 
William Sound sockeye salmon populations within the scope of the project began 
in 1974. The primary intent was to combine a l l  data collection associated with 
sockeye salmon (Oncorhynchus nerka) in the management area under one project and 
t o  incorporate the data into a stream catalog being prepared for  sockeye salmon 
of the Copper River-Prince William Sound area. Catalog and inventory studies 
have been conducted annually be the Division of Commercial Fisheries of the 
Alaska Department of Fish and Game (ADF&G) with funding by the National Marine 
Fisheries Service (NMFS) and the State of Alaska. Federal funding since 1 July 
1967 has been allocated under the authorization of the Anadromous Fish Conserva- 
tion Act ( P . L .  89-304, as amended). This report deals with the period from 1 
July 1980 through 30 June 1981. 

The Copper River and i t s  extensive delta form a complex spawning system ut i l ized 
by sockeye salmon, and to a 1 esser degree, chinook (0. t shawytscha)  and coho 
(0. k i s u t c h ) ,  plus a few pink salmon (0. gorbuscha) and chum salmon (0. k e t a ) .  
These waters are g lac ia l ,  or are reached by migration through glacial streams. 
Inherent in dealing with glacial systems are problems in location and enumeration 
of salmon along their  migration route and on the spawning grounds. Prince William 
Sound sockeye populations are  widely scattered with few large stocks. 

Figure 1 shows the Copper River delta complex, the en t i re  upper Copper River 
system, Bering River, as well as the commercial f ishery zone, sonar s i t e ,  and 
the subsistence fishing zone. The Prince William Sound area with f ie ld  camp s i t e s  
and major sockeye areas i s  shown in Figure 2 .  

Goals of the Copper River-Prince William Sound Sockeye Salmon Catalog and Inven- 
tory Project are to  provide rapid assessment of escapement levels during the 
commercial fishing season and a sound base from which escapement goals and total  
run predictions can be formulated. During the report period attempts were made 
to accomplish the following objectives: 

1 ) monitor the commercial harvest of sockeye and chinook salmon, 

2 )  evaluate sonar salmon counting in the Copper River, 

3)  monitor sockeye and chinook salmon escapement, 

4 )  develop improved aeri a1 index estimates of spawning grounds, 

5 )  monitor the subsistence harvest of sockeye and chinook salmon, and 

6 )  continue evaluation of stream side gravel incubation systems in 
in te r ior  Alaska. 

Rapid in-season management response to  small or large runs in the Copper River 
was not possible until the 1978 instal la t ion of a side scanning sonar salmon 
counter. In early 1980 two units were instal  led a t  the out let  of Miles Lake 
(Million Dollar Bridge s i t e )  approximately 53 km upstream from the fishery zone. 
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They p rov ided  an in-season escapement es t imate  which was u t i l i z e d  by management 
personnel t o  i n s u r e  an adequate escapement o f  sockeye salmon i n t o  t h e  Copper 
R i v e r  system w h i l e  a l l o w i n g  f o r  maximum ha rves t  by t he  va r i ous  user  groups. 

No we i r s  were employed on t h e  Copper R i v e r  De l t a  du r i ng  1980. Weirs were u t i -  
l i z e d  a t  t h e  o u t l e t s  o f  Eshamy and C o g h i l l  Lakes i n  P r i nce  W i l l i a m  Sound and a t  
Long Lake and F i sh  Creek i n  t he  upper Copper R iver .  Lakes a r e  a  ma jo r  concern 
s i nce  beach o r  t r i b u t a r y  spawning popu la t i ons  a r e  d i f f i c u l t  t o  assess from the  
a i r ,  r e s u l t i n g  i n  f a c t i o n a l  counts and u n r e l i a b l e  t i m i n g  i n f o r m a t i o n  i n t o  t h e  
lakes.  To ta l  enumeration o f  a d u l t  sockeye salmon w i t h i n  a  system prov ides  more 
complete i n fo rma t i on ,  which i n  t u r n  i s  u s e f u l  i n  understanding r e a r i n g  p r o d u c t i -  
v i t y  o f  t he  l akes .  

I n  a d d i t i o n  t o  t he  we i r s ,  surveys o f  t h e  salmon popu la t ions  on spawning grounds 
were conducted i n  t h e  Copper-Bering R i v e r  area and i n  P r i nce  W i l l i a m  Sound, where 
water  c o n d i t i o n s  a1 lowed, t o  p rov ide  an index o f  abundance, w h i l e  phys i ca l  data 
o f  t h e  spawning and r e a r i n g  areas were recorded f o r  use i n  a  stream ca ta log .  

I n  t h e  Copper R i  ver ,  an u p r i v e r  subs is tence f i s h e r y  ha rves t s  a  cons iderab le  num- 
be r  o f  sockeye and chinook salmon each yea r .  These f i s h  a r e  caught a long  a  176 
km s t r e t c h  o f  t h e  main Copper R i v e r  above Wood Canyon. Because t he  h a r v e s t  i s  a  
p a r t  o f  t h e  u p r i v e r  escapement i t  i s  moni tored through the e v a l u a t i o n  o f  subs is-  
tence p e r m i t  da ta  and observa t ions  made w h i l e  t h e  f i s h e r y  i s  i n  progress.  

Eva lua t i on  o f  a r t i f i c i a l  stream s i d e  i ncuba to rs  f o r  use i n  i n t e r i o r  Alaska was 
i n i t i a t e d  i n  1973 when one i ncuba to r  u n i t  was i n s t a l l e d  i n  a  sp r i ng  l o c a t e d  
between Paxson and Summit Lakes on t h e  upper Gulkana R i ve r .  I n  1974 an a d d i t i o n a l  
f o u r  u n i t s  were i n s t a l l e d  i n  a  more s u i t a b l e  l o c a t i o n .  I n  1975 t h e  o r i g i n a l  u n i t  
was moved t o  t h e  l o c a t i o n  o f  t h e  newer u n i t s ,  p l a c i n g  f i v e  u n i t s  1 i n e a r l y  arranged 
a t  one l o c a t i o n .  I n  1979, f i v e  more u n i t s  were added f o r  a  t o t a l  o f  10, and these 
were loaded w i t h  3.56 m i l l i o n  eggs. I n  1980, t e n  more u n i t s  were added f o r  a  t o t a l  
pf 20, and 17 of those were loaded w i t h  6.23 m i l l i o n  eggs. Sockeye salmon s tocks  
indigenous t o  l o c a l  sp r i ngs  were used f o r  o b t a i n i n g  the gametes. 

COMMERCIAL CATCH ANALYSIS AND SAMPLING 

Methods 

Commercial ca tch  sampling methods have remained e s s e n t i a l l y  t h e  same w i t h  random 
sampling of catches a t  t h e  process ing p l a n t s  i n  Cordova. Age, l eng th ,  weight ,  
and sex c h a r a c t e r i s t i c s  o f  the  salmon harvested were c o l l e c t e d  each p e r i o d  of t h e  
f i s h e r y  t o  p rov ide  a  bas i s  f o r  comparison through t ime. 

Resu l ts  

The 1980 Copper R i v e r  and P r i n c e  W i  11 iam Sound ca tch  mon i t o r i ng  and sampl i n g  a r e  
shown be1 ow. 



Commercial Catch Mon i t o r i ng :  

The Copper R i ve r  and Ber ing R i v e r  d i s t r i c t s  remained c losed  d u r i n g  t h e  1980 sea- 
son except  f o r  a c l o s e l y  managed quota chinook salmon catch o f  8,434 f i s h  o u t  o f  
a poss ib l e  quota o f  10,000 (Tab le  1 ) .  The 1980 chinook salmon ca t ch  was 39% of 
t he  l a s t  10 yea r  average. The Copper R i v e r  commercial sockeye salmon ca tch  of 
18,451 occur red  p r i m a r i l y  a f t e r  21 J u l y  when f i s h i n g  on l a t e  Copper R i v e r  D e l t a  
spawning s tocks  was a l lowed and was 3% o f  t h e  l a s t  10 year  average. The 1980 
sockeye salmon ca t ch  was t h e  lowes t  on reco rd  s ince  1892. 

The Copper R i v e r  D i s t r i c t  was reopened by emergency o rde r  on 11 August f o r  t h e  
coho salmon f i s h e r y .  The coho salmon ca tch  was 212,477 f i s h ,  156% o f  t h e  l a s t  10  
yea r  average. 

Th is  i s  t h e  second consecu t i ve  yea r  t h e  Copper R i v e r  commercial sockeye salmon 
f i s h e r y  was c losed  f o r  ex tens ive  pe r i ods  because o f  poor r e t u r n s .  The low 1980 
sockeye salmon r u n  i s  due i n  p a r t  t o  t h e  low numbers o f  paren t  yea r  (1975) s tock .  
The 1975 sockeye salmon ca tch  was 51.5% l e s s  than t h e  average sockeye salmon ca tch  
o f  552,604 f i s h  s i nce  statehood. P r e d i c t i o n  o f  t h e  t o t a l  commercial ca t ch  and 
r e s u l t a n t  e r r o r  o f  p r e d i c t i o n  by week were n o t  c a l c u l a t e d  f o r  t h e  1980 commercial 
sockeye salmon season because t h e  extended c l osu res  o f  t h e  1980 commercial f i s h -  
e r y  were i n c o n s i s t e n t  w i t h  annual ca tch  and e f f o r t  pa t t e rns .  

Commercial Catch Sampl i n g  : 

A t o t a l  o f  234 sockeye salmon were sampled t o  c o l l e c t  age and l e n g t h  s t a t i s t i c s  
f rom t h e  Copper R i v e r  commercial catches. Age a n a l y s i s  o f  t h e  l i m i t e d  Copper 
R i v e r  commercial salmon ca tch  showed 1 . 3 l  predominated i n  t h e  ca tch  a t  60.7% 
(Appendix Tab1 e 1 ) . The 1 .2 and 2.3 age c lasses accounted f o r  most o f  t h e  
remain ing ca tch  w i t h  27.3% and 4.7%, r e s p e c t i v e l y .  There were no l a r g e  o v e r a l l  
d i f f e r e n c e s  i n  age c l a s s  when analyzed by  sex (Appendix Table 2 ) .  

The sockeye salmon ha rves t  i n  P r i nce  W i l l i a m  Sound occurs p r i m a r i l y  i n  two ma jo r  
areas, Eshamy and C o g h i l l  d i s t r i c t s .  Eshamy and C o g h i l l  l akes  sockeye salmon 
s tocks  a r e  s u f f i c i e n t l y  l a r g e  t o  requ i  r e  i n d i v i d u a l  management techniques.  
Eshamy sockeye salmon a r e  sub jec ted  t o  purse seine, d r i f t  and s e t  g i l l  n e t  f i s h -  
i ng ,  and C o g h i l l  sockeye salmon a r e  sub jec ted  t o  purse se ine  and d r i f t  g i l l  n e t  
f i s h i n g .  The Eshamy sockeye salmon r u n  i s  a l a t e  season r u n  and t h e  C o g h i l l  r u n  
i s  e a r l y  summer s tock .  

To ta l  ca tch  o f  sockeye salmon f o r  t h e  P r i n c e  W i l l i a m  Sound f i s h i n g  season was 
21 1,742, which i s  43.6% g r e a t e r  than  t h e  1979 ca tch  ( p r e l i m i n a r y  da ta ) .  The 
Eshamy D i s t r i c t  was opened t o  f i s h i n g  f o r  t h e  f i r s t  t ime  i n  4 years.  I n c i d e n t a l  
catches o f  sockeye salmon occur  i n  most o f  t h e  P r i nce  W i l  1 iam Sound f i s h i n g  

European Formula - Number o f  f reshwater  a n n u l i  - decimal - number o f  s a l t  wa te r  
a n n u l i .  For  example, age c l a s s  1.3 would rep resen t  a f i s h  i n  i t s  5 t h  yea r  o f  
l i f e  w i t h  one w i n t e r  i n  f reshwater  and t h r e e  ocean w i n t e r s .  



Table 1. Copper R i v e r  commercial ca tch  f i s h e r y  i n f o rma t i on ,  1980. 

Parent  year  
Week sockeye/ (1975) sockeye 

ending Week Closures  No. Sockeye No. Chinook No. Coho No. Boats boat  c a t c h  

T o t a l  

Open ' 
Open 
Open 
Open 
Closed 
Closed 
Closed 
Closed 
Closed 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 
Open 

77,303 
59,726 
52,757 
64,874 
32,223 
16,945 
11,949 

6,392 
2,991 
3,823 

Closed 
Closed 
Closed 
Closed 

6 
0 
0 
0 
0 

- - - - - -- - -- 

I Chinook salmon gear  on l y ,  mesh s i z e  8$" o r  l a r g e r ,  no sockeye salmon gear f i s h e d .  



d i s t r i c t s ;  however, r e p o r t i n g  of those catches i s  o f t e n  i naccu ra te  as t o  spec ies 
and 1  o c a t i  on. 

Discuss ion 

Weekly ca tch  and e f f o r t  da ta  p rov ide  a  base l i ne  f o r  comparison between years  and 
have been used i n  t h e  pas t  t o  p r e d i c t  t h e  t o t a l  catch.  However, t h i s  p r e d i c t i o n  
i s  dependent upon c o n s i s t e n t  ca tch  and e f f o r t  pa t t e rns .  Closure o f  t h e  1980 
Copper R i v e r  commercial sockeye salmon f i s h e r y  prec luded accura te  p r e d i c t i o n  o f  
t he  t o t a l  ca t ch  based on e a r l y  weeks' catches. I t  c u r r e n t l y  appears t h a t  commer- 
c i a l  ca tch  da ta  and sonar count  escapement data may be r e a d i l y  used t o  r ep lace  o r  
augment t h e  ca t ch  p r e d i c t i o n  system used s i nce  1974 when f i s h i n g  e f f o r t  i s  n o t  
c o n s i s t e n t  o r  l a c k i n g .  A d d i t i o n a l  years  o f  sonar da ta  and re f inement  o f  t h e  
ca tch  s t a t i s t i c s  da ta  base i s  expected t o  improve t h i s  procedure. 

Commercial sockeye salmon ca tch  sampl ing p rov ided  a  weekly as w e l l  as annual 
measure o f  v a r i a t i o n  by age, weight ,  l eng th ,  and sex r a t i o s  i n d i c a t i n g  any changes 
i n  age c l a s s  c o n t r i b u t i o n s  and p o t e n t i a l  e f f e c t s  o f  n e t  s e l e c t i v i t y  on t h e  f i s h -  
ery .  Dominance o f  t h e  1.3 age c l a s s  i n  t h e  Copper R i v e r  and Ber ing  R i v e r  f i s h e r -  
i e s  show o n l y  m inor  v a r i a i t o n s  i n  l e n g t h  and sex measurements between years,  
i n d i c a t i n g  a  re1  a t i v e l y  stab1 e  age composi t ion o f  these sockeye salmon s tocks.  

ESCAPEMENT ANALYSIS 

Sonar Enumerati on 

D e t a i l s  o f  t he  1980 s i d e  scanning sonar system a p p l i c a t i o n  on t h e  Copper R i v e r  
a r e  presented be1 ow. 

Methods : 

Due t o  t h e  mu1 ti -channeled na tu re  o f  t h e  Copper R i v e r  De l ta ,  t h e  M i l e s  Lake area 
i s  t h e  c l o s e s t  (approx imate ly  53 r i v e r  km) s u i t a b l e  escapement assessment s i t e  
t o  t h e  f i s h e r y  zone. Consequently t h e  sonar coun t ing  s i t e  was e s t a b l i s h e d  a t  t h e  
o u t l e t  o f  M i l e s  Lake, immediate ly  downstream from t h e  " M i l  l i o n  D o l l a r  Br idge"  near 
t h e  end o f  t h e  Copper R i v e r  Highway. 

Operat ion o f  t h e  M i l e s  Lake sonar s i t e  began on 18 May and con t inued  u n t i l  9  Aug- 
us t .  The south bank was con t i nuous l y  moni tored by sonar, w h i l e  the n o r t h  bank 
sonar operated i n t e r m i t t e n t l y  as wate r  l e v e l  and i c e  l o a d  pe rm i t t ed .  

Due t o  f l u c t u a t i o n  of t h e  Copper R i v e r  by as much as severa l  f e e t  v e r t i c a l l y  pe r  
day and 15 ft o r  more d u r i n g  t h e  coun t ing  season, f r equen t  adjustment o f  t he  
sonar s u b s t r a t e  was requ i red .  

Accuracy o f  t h e  s i d e  scanning sonar coun te r  v a r i e s  w i t h  t h e  swimming speed o f  
t he  salmon. Comparative counts were made every 6 hours f o r  a  t o t a l  o f  4  hours 
pe r  day between t h e  sonar count  and t h e  v i s u a l  i n t e r p r e t a t i o n  o f  t h e  o s c i l l o s c o p e  
t r a c e  o f  t h e  sonar beam. These comparat ive counts were used t o  determine system 
accuracy and t o t a l  d a i l y  counts were ad jus ted  acco rd ing l y .  I n  a d d i t i o n ,  3.75 



minutes per  hour o f  the  raw a m p l i f i e d  echoes received by the  t ransducer  were 
recorded each day. Thus an a d d i t i o n a l  record  and p o t e n t i a l  check o f  accuracy 
could be re-examined a t  any t ime by p lay ing  the  tapes back through an o s c i l l o -  
scope, p e r m i t t i n g  v i s u a l  observat ion of t he  rece i ve r  output .  

Resul ts  : 

The t o t a l  est imated sonar counts o f  chinook and sockeye salmon i n  1980 was 
283,856 salmon. Dur ing May and e a r l y  June, 5,880 chinook salmon were counted 
on the  south bank and 1,438 counted on t h e  n o r t h  bank f o r  a  minimum est imated 
escapement o f  7,318 chinook salmon (Table 2 ) .  Chinook salmon counts were 
based on sub jec t i ve  i n t e r p r e t a t i o n  o f  echo s t rength ,  pu lse  w id th ,  echo 1  oca t i on  
(sec tors  7-12), and r e p i t i t i o n .  Caut ion should be used i n  app ly ing  popu la t i on  
est imates t o  t h e  chinook salmon p o r t i o n  o f  t h e  escapement data. A f t e r  6  June, 
segregat ion o f  chinook salmon on the  counter was no t  attempted, because chinook 
salmon escapement seemed t o  be decreasing. The 1980 chinook salmon escapement 
est imate was 36.6% l e s s  than the  1979 est imate.  This  may be i n  p a r t  due t o  a  
h igher  water l e v e l  i n  1980, which fo rced  the  a r t i f i c i a l  subs t ra te  f a r t h e r  i n t o  
shore, perhaps away from the  p r e f e r r e d  chinook salmon m i g r a t i o n  c o r r i d o r .  

The 1980 south bank sonar count o f  sockeye salmon was 235,491 and the  n o r t h  bank 
sockeye salmon count was 41,047, f o r  a  t o t a l  sockeye salmon escapement of 276,538 
(Table 2  and F igure  3 ) .  Th is  i s  a  14.2% g rea te r  t o t a l  sockeye escapement than 
observed i n  1979 and i s  10.6% g rea te r  than the  des i red  minimum escapement of 
250,000 sockeye salmon. It i s  assumed t h a t  t h e  m a j o r i t y  (85%) o f  t he  salmon 
passed on the south bank because o f  r i v e r  c o n f i g u r a t i o n  and the  i n f l u e n c e  of 
Ch i lds  G lac ie r  on the no r th  bank. 

Salmon d i s t r i b u t i o n  along the  south bank count ing subs t ra te  changed over  t ime. 
Because 21 May and 3  June, 38.5% o f  t he  salmon were counted i n  t h e  f i r s t  sec to r  
(1.5 m) o f  the  a r t i f i c i a l  subs t ra te .  Icebergs i n t e r r u p t e d  normal sonar operat ions 
on 4  and 5  June. On 6  June use o f  the  a r t i f i c i a l  subs t ra te  was d iscont inued and 
the permanent subs t ra te  was employed f o r  the remainder o f  the  season. (M i l es  
Lake permanent subs t ra te  cons i s t s  o f  26.5 m o f  i r o n  r a i l  imbedded i n  concrete 
extending from the  low water l i n e  t o  t h e  h igh  water l i n e . )  On 6 June 48.3% o f  
the salmon were counted i n  the  f i r s t  sec to r  (1.1 m) o f  the  permanent subs t ra te .  
Between 7  June and 20 June, 84.8% o f  t he  salmon were counted i n  t h e  f i r s t  sec to r  
(F igure  4 ) .  The m a j o r i t y  o f  salmon cont inued t o  pass across t h e  f i r s t  sec to r  f o r  
t he  remainder o f  t h e  count ing pe r i od  (20 June - 9 August). 

Data i n d i c a t e s  t h a t  t h e  increased percentage o f  salmon passage c lose  t o  shore 
over t ime was the  r e s u l t  o f  increased r i v e r  l e v e l  and associated increased water  
v e l o c i t y  and chinook run  t im ing .  Chinook salmon escapement i n  t h e  Copper R iver  
occurs p r i m a r i l y  i n  l a t e  May and e a r l y  June. Decreased percentage o f  counts i n  
the  o f f sho re  sec tors  over t ime may r e f l e c t  passage o f  t h e  chinook salmon run. 

Weir Counts 

D e t a i l s  of t he  1980 w e i r  opera t ions  on t h e  Copper R i ve r  and i n  Pr ince  W i  11 iam 
Sound a re  g iven  below. 



Table 2. Copper River sonar counts, Miles Lake s i t e ,  1980. 

Date - 
May 18 

19 
20 
2 1 
22 
2 3 
2 4 
2 5 
26 
2 7 
2 8 
2 9 
30 
31 

June 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
28 
29 
30 

July 1 
2 

North Bank1 
Sockeye Chinook 

TOTAL 
South Bank Daily Daily 

Sockeye Chinook Cum. chinnnt Cum. 



Table 2. Copper R iver  sonar counts, Mi les  Lake s i t e ,  1980 (cont inued).  

North Bank1 
Date Sockeye Chinook 

J u l y  3 
4 
5 
6 
7 
8 
9 

1 0  
11 
12  
1 3  
14 
1 5  
16 
17  
18  
1 9  
2 0 
2 1 
22 
2 3 
24 
2 5 
2 6 
2 7 
2 8 
29 
3 0 
3 1 

Aug. 1 
2 
3 
4 
5 
6 
7 
8 
9 

South Bank 
Sockeye Chinook 

TOTAL 

Dai ly  Dai ly  
sockeve Cum. ok Cum. 

Tota l  41,047 1 ,438 

1 
Nor th  bank counts i n t e r p o l a t e d  from May 18 th rough May 31, from June 6 th rough June 23 
and from June 29 th rough August 9. A 40 f o o t  s u b s t r a t e  was used from June 1 th rough 
June 5 and on June 24 and p a r t  of June 25. A 20 foo t  s u b s t r a t e  was used on p a r t  o f  
June 25 and on June 26 th rough June 28. 

-1 0- 



MAY JUNE JULY AUGUST 

F igu re  3. Est imated Copper R i v e r  salmon sonar counts, 1980. 



A r t i f i c i a l  Substrate:  21 May - 3 June 
Counting Range: 18m 
To ta l  Counts: 24,031 

T r a n s i t i o n  t o  Permanent Substrate: 6 June 
Counting Range: 14m 
To ta l  Counts : 1,879 

Permanent Substrate: 7 June - 20 June 
Counting Range: 14m 
Tota l  Counts: 70,296 

I 1 I I I I I I 1 I i 

1 2 3 4 5 6 7 8 9 1'0 11 12 

Sector 

F i g u r e 4 .  Comparison o f  sector  count percentages f o r  a r t i f i c i a l  and perman- 
en t  substrates,  south bank, Mi les  Lake sonar s i t e ,  1980. 

-1 2- 



Methods : 

I n  1980 we i r s  were operated on F i sh  Creek and Eshamy, Long and C o g h i l l  Lakes. 
They cons is ted  o f  1.5-2.0 m s t e e l  fence o r  wooden " A "  frames suppor t ing  e i t h e r  
w i r e  mesh o r  wooden o r  condu i t  p i c k e t s  spaced t o  p r o h i b i t  passage o f  a l l  b u t  
the  sma l l es t  a d u l t  sockeye salmon. A  coun t ing  sec t i on ,  c o n s i s t i n g  o f  1.3 cm 
condu i t  evenly  spaced through a  wood frame, was i n s t a l l e d  i n  a l l  w e i r s  where 
f i s h  passage was most l i k e l y  t o  occur.  F i sh  passage and enumeration was accom- 
p l i s h e d  by removing leng ths  o f  condu i t  f rom t h i s  s e c t i o n  and coun t ing  f i s h  t h a t  
passed through. Weirs were checked f r e q u e n t l y  t o  p reven t  any de lay  i n  f i s h  
movement. 

A e r i a l  surveys were conducted whenever p o s s i b l e  du r i ng  and a f t e r  w e i r  opera t ions  
w i t h  ac tua l  f i s h  movements and numbers i n  l a k e  systems, then compared w i t h  a e r i a l  
survey data.  Lakes p i cked  f o r  w e i r s  had h i s t o r i c a l  l y  s i g n i f i c a n t  spawning popu- 
l a t i o n s  t h a t  were d i f f i c u l t  t o  assess from t h e  a i r .  

Resul t s  : 

The 1980 w e i r  ope ra t i on  r e s u l t s  a re  presented by l a k e  system. 

Long Lake. Long Lake d r a i n s  westward i n t o  t h e  Lak ina R i ve r ,  a  t r i b u t a r y  o f  t h e  
C h i t i n a  River ,  approx imate ly  257 km above t h e  mouth of  t he  Copper R i ve r  (F i gu re  1 ) .  
I t  i s  a  narrow lake,  5.3 km long  by 0.4 km wide. The l a k e  o u t l e t  i s  approx imate ly  
3  m wide by 0.6 m deep. F i sh  species known t o  be present ,  o t h e r  than anadromous 
sockeye salmon, a r e  gray1 i n g  (Thymal lus  arc t icus)  , anadromous coho salmon, 1  ong- 
nose suckers (catostomus catostomus), D o l l y  Varden ( s a l v e l i n u s  malma), bu rbo t  
(Lota l o t a )  , scu l  p i n s  (Co t t i dae )  , r e s i d u a l  sockeye1, and kokanee2 . Spawning occurs 
p r i m a r i l y  a t  a  spr ing- fed  shoal area t h ree - fou r t hs  o f  t h e  d i s tance  up t he  n o r t h  
s i d e  f rom t h e  l a k e  o u t l e t .  Sockeye salmon reach t h e  l a k e  near  t h e  f i r s t  o f  Aug- 
u s t  each yea r  and cont inue m i g r a t i n g  i n t o  t h e  l a k e  u n t i l  l a t e  September. Peak 
spawning occurs i n  December and January w i t h  some l i v e  a d u l t s  observed i n  t h e  
sp r i ng  area as l a t e  as e a r l y  A p r i l .  

A  t o t a l  o f  38,500 sockeye salmon was enumerated a t  the  w e i r .  Al though peak spawn- 
i n g  i s  be l i eved  t o  occur a f t e r  November, i c e  c o n d i t i o n s  and poor  l i g h t i n g  make 
a e r i a l  surveys i m p r a c t i c a l .  On 30 October, observa t ions  from the  a i r  accounted 
f o r  2,650 ( o r  6.0%) o f  the  38,500 sockeye salmon i n  t h e  lake ,  i n d i c a t i n g  an a e r i a l  
a c c o u n t a b i l i t y  w e l l  below the  numbers o f  salmon known t o  be p resen t  i n  t h e  lake .  

F i s h  Lake. Upper F i sh  Lake d ra ins  6.2 km westward, through F i s h  Creek, i n t o  t h e  
Gul kana R i v e r  approx imate ly  440 km f rom t h e  mouth o f  t h e  Copper R i v e r  ( F i g u r e  1  ) .  
The l a k e  i s  elongate,  be ing 3  km l ong  and 0.7 km wide a t  the  w ides t  p o r t i o n .  
Maximum l a k e  depth i s  5.5 m. The o u t l e t  stream i s  approx imate ly  4.6 m wide and 

Residual  sockeye a r e  m i g r a t o r y  t y p e  sockeye salmon spawners b u t  t u r n  a  m o t t l e d  
green. They a r e  sometimes r e f e r r e d  t o  as dwarf  sockeye. 

Kokanee a r e  non-migratory sockeye salmon matur ing  i n  3-6 years  w i t h  both sexes 
rep resen t  a r e  a r e  v i a b l e  reproducing popu la t ions .  The mature a d u l t s  assume 
t h e  c o l o r a t i o n  o f  m i g r a t o r y  sockeye. 



0.3 m deep. The o n l y  f i s h  species repo r ted  taken f rom t h e  l a k e  a r e  anadromous 
sockeye salmon and g r a y l i n g .  Spawning occurs e n t i r e l y  on t h e  l a k e  subs t ra te  and 
du r i ng  c l e a r  c o n d i t i o n s  can be observed f rom t h e  a i r .  Sockeye salmon a r r i v e  a t  
t h e  l a k e  i n  m id -Ju ly  and s t r a g g l e r s  con t inue  a r r i v i n g  through mid-August. Spawn- 
i n g  commences i n  e a r l y  August and cont inues i n t o  mid-September. 

A w e i r  was p laced i n  F i s h  Creek above t h e  Alyeska p ipe1 i n e  r igh t -o f -way .  D a i l y  
w e i r  counts commenced on 23 June and were te rmina ted  on 6 August. A t o t a l  o f  
11,063 a d u l t  sockeye salmon was enumerated (Appendix Table 3 ) .  A e r i a l  observa- 
t i o n s  on 21 J u l y  accounted f o r  o n l y  3,175 sockeye salmon. 

Eshamy Lake. Eshamy Lake l i e s  i n  a dog- leg c o n f i g u r a t i o n  approx imate ly  9.2 km 
long  and rang ing  from 0.4 km t o  0.9 km i n  w i d t h  (F igu re  2 ) .  The maximum recorded 
depth i s  75.6 m. Eshamy R i v e r  d r a i n s  Eshamy Lake eastward f o r  0.4 km i n t o  
Eshamy Lagoon i n  P r i nce  W i l l i a m  Sound. Spawning p r i m a r i l y  takes p l ace  a long  t h e  
beaches. One i n l e t  stream has been used f o r  spawning b u t  apparen t l y  never  t o  any 
s i g n i f i c a n t  ex ten t .  Other f i s h  species known t o  i n h a b i t  t h e  l a k e  i n c l u d e  coho 
salmon, D o l l y  Varden, and c u t t h r o a t  t r o u t  (salmo c l a r k i ) .  

The w e i r  was i n s t a l l e d  on 22 June and operated through 1 September w i t h  t h e  f i r s t  
sockeye counted through on 25 June. A t o t a l  o f  44,263 sockeye salmon was enumer- 
a ted  d u r i n g  t h e  w e i r  opera t ion ,  w e l l  above t h e  average escapement. 

Co h i l l  Lake. C o g h i l l  Lake i s  approx imate ly  8.3 km l ong  and 2.6 km wide, d r a i n i n g  
---Ti- westward y way o f  C o g h i l l  R i v e r  f o r  2.6 km i n t o  Co l lege  F i o r d  i n  P r i n c e  W i l l i am  
Sound ( F i g u r e  2 ) .  C o g h i l l  R i v e r  i s  a l s o  t h e  p r imary  wate r  source of  t h e  lake,  
o r i g i n a t i n g  a t  Dartmouth G l a c i e r  8.8 km no r theas t  o f  t h e  lake .  Most sockeye 
salmon spawning i s  be l i eved  t o  occur i n  t h e  1 ake w i t h  1 i m i  t e d  spawning i n  i n l e t  
streams. Pink,  chum, and coho salmon, p l u s  D o l l y  Varden and s t i c k l e b a c k  
(Gasteroste idae)  occur i n  t h e  Coghi 11 system w i t h  t he  sockeye salmon. 

E f f e c t s  o f  t h e  g l a c i a l  m e l t  a t  t imes make the  l a k e  and r i v e r  waters  s i l t y ,  reduc- 
i n g  v i s i b i l i t y  below a d e s i r a b l e  l e v e l .  A w e i r  was f i r s t  i n s t a l l e d  i n  1974 t o  
he1 p e l  im ina te  some of t h e  problems i n  o b t a i n i n g  r e 1  i a b l e  escapement es t imates  
t h a t  plagued we i r - tower  counts i n  p r i o r  years.  

The w e i r  was i n s t a l l e d  on 7 June and removed on 22 J u l y .  Salmon were f i r s t  
observed on 7 June. A t o t a l  o f  142,253 sockeye salmon was enumerated i n t o  C o g h i l l  
Lake i n  1980. The escapement i n  1980 was s i g n i f i c a n t l y  h i ghe r  than  t h e  10-year 
( 1  970-79) average o f  17,408 sockeye salmon. 

Other Spawning Ground Escapement Surveys 

Surveys o f  escapement t o  t h e  spawning grounds o f  t h e  Copper R iver -Pr ince  W i l l i a m  
Sound areas a r e  conducted us ing  a v a r i e t y  o f  equipment . Fixed-wi ng a i r c r a f t  , 
boats, a l l - t e r r a i n  veh ic les ,  and highway v e h i c l e s  a re  used i n  a d d i t i o n  t o  f o o t  
surveys f o r  access t o  o r  conduct o f  the  va r i ous  spawning surveys. Near ly  a l l  
spawning areas were surveyed severa l  t imes w i t h  t h e  i n t e n t  o f  a c q u i r i n g  a peak 
count f o r  each spawning area. D i s t r i b u t i o n  and t i m i n g  da ta  a r e  acqu i red  as p a r t  
o f  t h e  survey procedure. A few spawning areas a r e  n o t  reached each yea r  because 
o f  t ime  and budgetary 1 i m i t a t i o n s .  



Most upr i ve rspawn ing  areas surveyed had near  average escapements i n  1980. 
Appendix Table 4 l i s t s  t h e  peak spawner counts f o r  sockeye, chinook, and 
coho salmon from the  Copper and Ber ing  r i v e r s  i n  1980. Sockeye and chinook 
salmon numbers were cons iderab ly  above average f o r  many o f  t h e  Copper R i v e r  
spawning areas. 

Appendix Table 5 shows peak counts f o r  sockeye, p ink ,  and chum salmon f o r  P r i nce  
W i l l i am  Sound sockeye salmon systems. P r i n c e  W i l l i a m  Sound sockeye, chum, and 
p i n k  salmon escapements i n  1980 were f a r  above average. The sockeye salmon 
escapement a t  Eshamy was t h e  l a r g e s t  s i nce  1969 and t h e  escapement a t  C o g h i l l  
was t h e  l a r g e s t  on record.  

A e r i a l  Survey Index: 

Dur ing  t he  course of su rvey ing  salmon popu la t i ons  i n  the  Copper R i ve r  area, ce r -  
t a i n  key spawning areas a r e  r e a d i l y  surveyed. Many o f  these a reas  have been 
surveyed f o r  t h e  m a j o r i t y  o f  t h e  p a s t  20 years.  I n  o rde r  t o  e s t a b l i s h  a reason- 
ab le  index o f  escapement t o  bo th  the  Copper R i ve r  D e l t a  and t h e  upper Copper 
River ,  streams t h a t  have been surveyed c o n s i s t e n t l y  and p rov ide  reasonable count-  
a b i l i t y  were se lec ted  f o r  an a e r i a l  escapement index.  Seven areas on t h e  Copper 
R i ve r  De l t a  and 20 areas i n  t h e  upper Copper R i v e r  area were se lec ted  as t h e  
index standards. Several  areas were n o t  surveyed f o r  a l l  o f  t h e  p a s t  20 years;  
however, due t o  t h e i r  importance were i nc l uded  and m iss ing  y e a r s '  data i n t e r p o l a t e d .  
Unless i n d i c a t e d  otherwise,  a l l  counts a r e  a e r i a l  survey counts.  Table 3 shows 
t h e  a e r i a l  index f i gu res  and t o t a l s  f o r  t h e  p e r i o d  1968 through 1980. 

Stream Catal  og : 

C o l l e c t i o n  o f  d e s c r i p t i v e  da ta  f o r  streams and lakes  u t i l i z e d  by sockeye salmon 
i n  t he  Copper R i v e r  dra inage and P r i nce  W i l l i a m  Sound was con t inued  i n  o r d e r  t o  
p repare  a ca ta l og  o f  i n f o r m a t i o n  f o r  each area. Phys ica l  da ta  f o r  each area, 
survey methods and rou tes ,  h i s t o r i c a l  count  data,  and o t h e r  p e r t i n e n t  m a t e r i a l  
w i l l  be inc luded  i n  t h e  f i n a l  ca ta log .  

S i m i l a r  da ta  f o r  o t h e r  species of f i s h  was c o l l e c t e d  i n c i d e n t a l  t o  t h e  c o l l e c t i o n  
of sockeye salmon da ta ,  w i t h  a  minimum o f  a d d i t i o n a l  e f f o r t .  Chinook salmon data 
was c o l l e c t e d  from t h e  commercial f i s h e r y .  Due t o  t h e  r e l a t i v e  importance of t h e  
Copper R i v e r  system as a source o f  commercial, subs is tence,  and s p o r t  f i s h ,  
i n f o r m a t i o n  gathered on t he  system may be use fu l  i n  f u t u r e  eva lua t i ons .  

Di scuss ion 

The ext remely  poor r e t u r n  of sockeye salmon i n  1980 made t h e  season of sonar oper- 
a t i o n s  p a r t i c u l a r l y  va luab le  i n  t h a t  d i r e c t  a p p l i c a t i o n  o f  t he  da ta  was made 
w i t h i n  a  few days of i n s t a l l a t i o n .  J u s t i f i c a t i o n  f o r  t h e  f i s h i n g  p e r i o d  c losures  
du r i ng  t h e  1980 season was based e x t e n s i v e l y  on t h e  M i l e s  Lake sonar s i t e  counts 
as w e l l  as h i s t o r i c a l  catches by week and species (sockeye and ch inook)  p l u s  t h e  
subs is tence catches a t  Ch i t i na .  A l l  a v a i l a b l e  data were cons idered t o  i n s u r e  
t h a t  t h e  sonar counts  i n d i c a t i n g  poor r u n  s t r e n g t h  cou ld  be r e l i e d  upon. Calcu- 
l a t i o n s  were made e s t a b l i s h i n g  average weekly des i r ed  escapement, as w e l l  as t o t a l  
season des i red  and minimum escapement f i gu res ,  so t h a t  sonar counts cou ld  be 
r e l a t e d  t o  an e x i s t i n g  data base. Table 4 shows t he  bas is  f o r  weekly escapement 
f i g u r e s  and t h e  sonar count  f i gu res  acqu i red  d u r i n g  t h e  1980 f i e l d  season f rom 



Table 3 .  Copper River aerial  survey index of sockeye salmon spawning escapements, 1968-1980. 

System 1 9 6 8 5 9 1 9 7 0 1 9 7 1 1 9 7 2 1 9 7 3 1 9 7 4 1 9 7 5 1 9 7 6 1 9 7 7 1 9 7 8 1 9 7 9  

Eyak Lake 1360 21000' 28742l 5800 12275 6000 4625 17500 8500 11000 16250 21000 
McKinley Lake 0 500 5000 1700 600 1800 2000 8000 6000 15000 17500 25000 
39 Mlle Creek 2000 3000 5997 8270 14910 5511 2400 2500 3500 4500 6500 17500 
Lake Tokun 3500 700 19764 23000 1850 8000 1468 1200 8500 5500 6600 6500 
L i t t l e  Martin Lake 0 400 0 3000 3000 1500 1500 2000 8000 1550 3500 2000 
Martin Lake 1000 1500 600 3400 6500 2000 1500 460 4000 6087 10500 12000 
Mar t inRiverS lough  3500 4000 4450 5000 5000 1990 5000 2 2500 3100 ---  6300 4200 10000 
Copper 
River Delta Subtotal  11360 31100 64553 51270 44135 26801 18493 32060 41000 46737 67150 88200 119150 

Salmon Creek 275* 
Tonsina Lake 200 
Mahlo Creek 2200 
St .  Anne Creek 3200 
Mendeltna Creek 1350 
Keg Creek 810* 
Dlckey Lake 210 
Swede Lake 0 
Paxson Lake Outlet  700 
I n l e t  t o  Mud Creek 7000 
Mud Creek and Lake 750 
Mud Cr.-Summit Lake 2075 
Fish Lake 4000 
Uad Crosslng #1 6 $2 5 
Fish Creek 115 
Mentasta l ake  500 
Suslota Lake 550 
Tanada Lake 175 
Long Lake 3000 
Tana River 404* 
upper 
Copper River Subtotal  27115 

TOTAL 38475 67448 138498 121502 76166 91146 47910 43250 65276 119500 90638 117723 174745 

From sonar counter.  * = In te rpo la ted .  P = poorsurvey condi t ions G = ground survey 

642,009 = 49,385 = Average index Copper River Delta systems. 550,228 = 42,325 = Average index Upper Copper River systems. 
13 13 



Table 4. Expected u p r i v e r  escapement by week based upon percen t  of average weekly sockeye salmon 
ca t ch  f rom t h e  Copper R i v e r  D i s t r i c t  t o  produce 350,000 des i red  escapement and 250;OOO 
minimum escapement. 

Minimum Average 1980 
Cumulative Expected Expected Cumulative Sonar counts 

I Expected Expected Sonar Sonar allowing 8 days delay 
Average Cumulative Average Average Escapement Escapement for migration to sonar 

Week Catch Years Percent Percent ---- Escapement Escapement (Cumulative) (Cumulative) site 

Average 693,564 350,000 350,000 250,000 ' 350,000 ' 283,856 

Escapement u p r i v e r .  

From t h i s  t ime  u n t i l  t he  end of t h e  sockeye salmon run, Copper R i ve r  De l t a  s tocks  predominate. 
80,000 - 90,000 a d d i t i o n a l  spawners r e q u i r e d  f o r  Copper R i v e r  Del t a  spawning areas.  

3 Actua l  escapement r e q u i r e s  s u b t r a c t i o n  o f  subs is tence and s p o r t  f i s h e r y  take.  



which i t  can be seen t h a t  t h e  sonar-der ived escapement est imates i n d i c a t e d  a 
weak run  i n  1980. 

The comparat ive a e r i a l  survey and w e i r  escapement da ta  ob ta ined  f o r  Long Lake 
and F ish  Creek were use fu l  i n  de te rmin ing  t i m i n g  c h a r a c t e r i s t i c s  o f  i n d i v i d u a l  
spawning popu la t ions .  

Escapement i n t o  t h e  Upper Copper R i ve r  system was above t he  minimum goal b u t  
below t h e  des i r ed  escapement; however, t h e  o v e r a l l  d i s t r i b u t i o n  o f  spawners 
between t h e  var ious  spawning streams was ve ry  good w i t h  a few e x c e l l e n t  spawn- 
i n g  s tock  escapements. Most of t h e  areas e x h i b i t e d  a reasonable escapement. 
The u p r i v e r  a e r i a l  index f i g u r e  o f  55,595 sockeye salmon was 46.9% above t h e  
1979 escapement and 30.7% above t h e  14-year average o f  38,547. The index f i g u r e  
appears t o  have been unduly  in f luenced  by a few spawning areas where survey t i m i n g  
and technique improvement have occurred. A1 though t h e  1980 escapement was be1 ow 
des i red  l e v e l s  i t  has t h e  capac i t y ,  w i t h  good w i n t e r  cond i t i ons ,  t o  produce an 
average sockeye r e t u r n .  Consider ing a l l  f a c t o r s  an acceptable minimum escapement 
l e v e l  was achieved f o r  t h e  upper Copper R i v e r  and an e x c e l l e n t  escapement was 
achieved f o r  t h e  Copper R i v e r  De l t a .  It i s  o f  p a r t i c u l a r  importance t h a t  the  
sockeye salmon escapement was w e l l  d i s t r i b u t e d .  

Escapement i n t o  P r i nce  W i l l i a m  Sound General D i s t r i c t  sockeye salmon spawning 
areas was v a r i a b l e  w i t h  t he  two major  areas e x h i b i t i n g  excel  1 e n t  escapements. 
Escapement i n t o  C o g h i l l  R i v e r  was 66.1 % g r e a t e r  i n  1980 than i n  1979 and 75.8% 
g r e a t e r  than  t h e  l a s t  10-year average. Escapement i n t o  Eshamy Lake was 72.5% 
g r e a t e r  i n  1980 than i n  1979 and 75.3% g r e a t e r  than the  l a s t  10-year average. 

The data c o l l e c t e d  from t h e  va r i ous  w e i r  s i t e s  has p rov ided  t h e  a b i l i t y  t o  i n t e r -  
p r e t  w i t h  some conf idence t h e  escapement i n t o  these spawning u n i t s  f rom a e r i a l  
est imates,  which w i l l  be use fu l  f o r  the management o f  t he  var ious  f i s h e r i e s  
invo lved .  To ta l  escapement est imates w i t h  corresponding age and growth informa- 
t i o n  can a l s o  be u t i l i z e d  i n  de te rmin ing  p r o d u c t i v i t y  o f  spawning and r e a r i n g  
areas. 

SUBSISTENCE FISHERY 

Methods 

Subsistence permi ts ,  a v a i l a b l e  t o  a l l  s t a t e  o f  Alaska res iden t s ,  were i ssued  by 
seasonal personnel a t  G lena l l en  and C h i t i n a .  Permi t  a l l o c a t i o n s  a r e  determined 
by t h e  a p p l i c a n t ' s  gross f a m i l y  income and whether the  a p p l i c a n t  i s  an i n d i v i d u a l  
o r  has dependents. Records were kep t  and t abu la ted  on numbers of permi ts  i ssued  
and re tu rned ,  catch by species,  gear  type,  and da te  d u r i n g  t he  f i s h i n g  season. 
Upon cornpl e t i  on o f  t he  fi s h i  nq season, da ta  were coded, keypunched, and sub jec ted  
t o  s imple computer t a b u l a t i o n  and ana l ys i s .  

Resul t s  

A t o t a l  o f  3,203 permi ts  was i ssued  i n  1980 (Table 5 ) .  The 1979 i s s u e  of pe rm i t s  
was 3,200, w h i l e  t h e  p rev ious  10-year average was 3,619. Fishwheel pe rm i t s  num- 
bered 399 w h i l e  t he  d i p  n e t  permi ts  i n  1980 numbered 2,804 (Tab le  5 ) ,  a s l i g h t  



Tab1 e 5. Copper R i ve r  subsistence f i she ry ,  1 9801. 

Number Type 
Permits o f  Catch 

Area Issued Gear Sockeye Chinook Coho Other2 

Upper Copper R i ve r  2,804 Dip Net 12,287 1,767 578 29 

Upper Copper R i ve r  399 F i  shwheel 9,150 489 6 1 9 6 

Compiled from r e p o r t s  received through 9 January 1981. 
I * Inc ludes p i n k  salmon, w h i t e f i s h ,  steelhead, c u t t h r o a t ,  D o l l y  Varden, lamprey, 1 ingcod, and gray1 i ng .  a 
I 



reduction in the number of fishwheel permits from previous years. Returns through 
9 January 1981 were 2,151 or approximately 67% of those issued. The ra te  of 
return i s  the same as the 10-year average return of 67.8%. 

Catch per unit of e f for t  for  sockeye salmon was 7.6 fish per dip net permit and 
46.4 fish per fishwheel permit returned. Total reported subsistence catch of 
sockeye salmon was 21,437 (Table 5 ) ,  the majority of which (57.3%) was taken by 
dip net users. The 1980 reported sockeye catch was 6% less  than the 1979 reported 
catch and 18.9% less  than the 10-year catch average. The 1980 reported chinook 
salmon subsistence catch was 2,256, a decrease of 10.3% from the 1979 reported 
catch b u t  20% greater than the 10-year average catch. The 1980 reported coho sal-  
mon subsistence catch was 639, a decrease of 15.0% from the 1979 reported subsis- 
tence catch, b u t  37.7% greater than the 10-year average catch. 

Residents of the Copper River Basin who primarily use fishwheels held 8% of the 
permits b u t  caught 29% of the total  catch. Dip nets were the choice of gear for  
97% of the non-local residents, a percentage similar to past years. 

Type "A" permits were issued to low income, local ,  traditional fishwheel users, 
and as a group they held 1 %  of the permits and caught 9% of the total  catch. 
Type " B "  permits were issued to local users from the Copper River Basin, and they 
held 7% of the permits while catching 9% of the f i sh .  Type "D" permits were 
issued to non-Copper Basin permit holders, and they held 92% of the permits while 
catching 70% of the f i sh .  Type "C" permits were to  be issued to non-local , low 
income, traditional users, b u t  in 1980 no Type " C "  permits were issued. Type "A" 
permit holders were 82% successful while Type "B" and "D" had 84% and 68% success 
rates .  Subsistence catches are  f a i r ly  we1 1 correlated with aerial  index levels 
( r  = 0.90) as can be seen in Figure 5. 

Discussion 

A def ini te  relationship between the aerial survey index levels and subsistence 
catch can be shown, thus strengthening the hypothesis that monitoring the subsis- 
tence catch provides an important index of escapement level.  The impact and 
potential for growth of the subsistence fishery i s  suff ic ient ly  large that  catch 
data i s  essential for  long-term management of th i s  fishery. Increases in s t a t e  
population, coupled with an increase in use of the more ef f ic ien t  fishwheel, can 
soon p u t  additional pressures on this  fishery producing an ever more important 
obstacle to  attainment of escapement goals. 

GULKANA STREAM SIDE INCUBATORS 

During the 1980-81 f i sca l  year, major funding for  the incubation project was 
appropriated from the legislature through the A D F & G ,  Fisheries Rehabilitation 
Enhancement, and Development ( F R E D )  Division. The project will continue under 
the auspices of the F R E D  Division and future reporting will be through that  
divis ion 's  annual reports for  the project. 

In 1980 the total  number of incubation units was doubled to 20. However, only 1 7  
units were loaded because of insufficient numbers of available spawners by mid- 



Subsistence Catch ( x  1000) 

F igure 5. Re la t ionsh ip  of upper Copper River  sockeye salmon twenty 
stream a e r i a l  index surveys t o  subsistence catch o f  sockeye 
salmon, 1966-1980. 



October. Th i s  problem should be overcome i n  1981 by i n i t i a t i n g  t h e  egg t ake  
s l i g h t l y  e a r l i e r  (10 September). The es t imated  t o t a l  number o f  eggs loaded 
i n t o  t he  17 u n i t s  i n  1980 was 6,228,906. As i n  1979, exper iments were conducted 
on egg l oad ing  d e n s i t y  and subs t ra te  t ype  ( p l a s t i c  i n t a l o x  saddles and g rave l  ) .  

CONCLUSIONS AND RECOMMENDATIONS 

Copper R iver -Pr ince  W i l l i a m  Sound sockeye salmon s tud ies  have p rov ided  a  g r e a t  
volume o f  da ta  r e l a t i n g  t o  t h e  dynamics and c h a r a c t e r i s t i c s  of t h e  salmon popu- 
l a t i o n s  o f  t h e  Copper R i ve r  drainages and P r i nce  W i l l i a m  Sound. 

The Copper R i v e r  sockeye salmon l o n g  run  d u r a t i o n  and narrow f i s h e r y  zone a l l ows  
a  r e l a t i v e l y  i d e a l  management procedure. The p resen t  a l t e r n a t i o n  o f  r e l a t i v e l y  
s h o r t  opened and c losed f i s h i n g  per iods  du r i ng  t he  9  weeks o f  s i g n i f i c a n t  f i s h -  
e r y  p r o t e c t  i n d i v i d u a l  spawning s tocks i n  t h a t  t o t a l  cap tu re  o f  an i n d i v i d u a l  
s tock  i s  h i g h l y  u n l i k e l y  du r i ng  a  s i n g l e  f i s h i n g  per iod .  F i sh  f rom an i n d i v i d u a l  
s tock  may have maximum passage through t h e  f i s h e r y  d u r i n g  open o r  c losed  per iods ,  
thus  produc ing catches rang ing  f rom 40% t o  70% o f  t h e  o v e r a l l  run .  P r i n c e  W i l l i a m  
Sound sockeye salmon popu la t ions  a r e  managed i n  con junc t i on  w i t h  t h e  p i n k  and chum 
salmon f i s h e r y ,  w i t h  t he  excep t ion  o f  Eshamy and C o g h i l l  where n e a r l y  immediate 
w e i r  counts a l l o w  r a p i d  assessment o f  escapement. Stream mouth and bay c l osu res  
p r o t e c t  most o f  t h e  remain ing P r i n c e  W i l l i a m  Sound sockeye salmon popu la t ions .  
S i g n i f i c a n t  m o d i f i c a t i o n s  t o  t h e  p resen t  management procedures do n o t  appear 
warranted. 

Accurate p r e d i c t i o n  o f  t h e  t o t a l  Copper R i v e r  sockeye salmon h a r v e s t  f rom e a r l y  
p e r i o d  ca tch  per  u n i t  o f  e f f o r t  da ta  was n o t  p o s s i b l e  i n  1980 becuase o f  t h e  
c l o s u r e  o f  t h e  commercial f i s h e r y .  However, t h i s  k i n d  o f  p r e d i c t i o n  e f f o r t ,  i n  
con junc t i on  w i t h  t h e  in-season sonar escapement es t imate ,  should a l l o w  a  more 
r a p i d  in-season management response t o  smal l  o r  l a r g e  runs i n  the Copper R i ve r .  

The a b i l i t y  t o  r e g u l a t e  t h e  ha rves t  taken by t h e  Copper R i v e r  commercial and sub- 
s i s t ence  f i s h e r i e s ,  based on assessment of  t h e  in-season sonar escapement es t imate ,  
w i l l  b e n e f i t  bo th  t h e  catch and escapement segments o f  t h e  r u n  i n  terms o f  reach- 
i n g  optimum l e v e l s  of spawner seeding w h i l e  r e t a i n i n g  a  maximum a l l o w a b l e  ca tch .  

Commercial ca tch  sampling as p r e s e n t l y  conducted p rov ides  an adequate measure of 
t h e  c h a r a c t e r i s t i c s  of  t h e  f i s h e r y  and i t s  e f f e c t  on t h e  salmon r u n  and i n d i c a t e s  
r e l a t i v e l y  s t a b l e  sockeye salmon s tocks.  

D i r e c t  appl i c a t i o n  o f  t h e  sonar enumeration da ta  i n  1980 t o  management concerns 
was aga in  made w i t h i n  a  few days o f  i n s t a l l a t i o n  because o f  t h e  unusua l l y  poor 
expected salmon run. A l l  o t h e r  p o t e n t i a l  sources o f  da ta  t o  a s s i s t  t h e  management 
d e c i s i o n  process were a l s o  u t i l i z e d .  Major  r e s t r i c t i o n s  of  t h e  commercial and 
subs is tence f i s h e r i e s  were r e q u i r e d  i n  response t o  t h e  low escapement l e v e l .  The 
escapement, however, was cons idered p o t e n t i a l l y  adequate if g iven  good s u r v i v a l  
cond i t i ons .  C l e a r l y  a  lower  and much l e s s  e q u i t a b l e  escapement would have been 
a t t a i n e d  had t he  sonar da ta  n o t  been a v a i l a b l e ;  thus,  t h e  e f f e c t i v e n e s s  o f  t h e  
equipment when ope ra t i ng  p r o p e r l y  has aga in  been demonstrated. As i n  1979, o n l y  
a  smal l  p o r t i o n  of  t h e  t o t a l  escapement i n  1980 (14%) t r a v e l e d  a1 ong t h e  n o r t h  



bank. Childs Glacier abuts the r iver  just  below the sonar operation area on 
the north bank and i t  i s  assumed that  glacier ac t iv i ty  contributes to  lessening 
the percentage of f ish traveling near that  shore. 

Continuing emphasi s was placed on estimating escapement into major spawning 
systems of the Copper River and Prince William Sound through aerial  and weir 
counts. Total or partial  weirs were established to provide counts of actual 
escapement into individual spawning systems and for  relating these counts to 
aerial  surveys. 

Relating aer ial  survey estimates of escapement to weir counts on selected spawn- 
ing areas for  the most part provided an understanding as to what portion of a 
spawning population i s  actually vis ible  from the a i r .  Several years of re l iab le  
estimates and aerial  survey counts can make i t  possible to  calculate a reasonable 
estimate of the magnitude of escapement each system has had in the past, or what 
i t  has presently. This information, coupled with age samples, can also be help- 
ful in determining productivity of a system, as well as providing a more rational 
escapement index. 

Age, length, and sex ra t io  information for  the escapement to the de l ta ,  upper 
Copper River, and Prince William Sound provides a basis f o r  comparison with 
commercial catch data and a measure of the effects  of the commercial f ishery in 
terms of selection and other factors.  Length by age and sex for  the Copper River 
commercial catch has remained relatively s table  with no s ignif icant  change in 
s ize of f i sh  on the spawning grounds noted in comparison with past seasons. 

Future ground sampling of the various spawning areas, while providing an abundance 
of data relat ing to individual populations, can be relegated to a low prior i ty  for  
most upriver spawning areas because of the mu1 t i  pl e years of sampl ing already 
accomplished. Delta spawning areas require additional survey work to establ ish 
baseline character is t ics  which are presently limited for  many spawning units.  
The importance of several spawning areas in glacial lakes and streams throughout 
the Copper River drainage should be assessed in order to  provide baseline data 
and also allow inclusion in the spawning ground catalog. A number of Prince 
William Sound sockeye salmon populations also require more adequate assessment 
of magnitude, timing, and other escapement character is t ics .  

Collection of aer ial  and ground survey spawning area data should be continued for 
inclusion into a working stream and lake catalog as a reference for  those areas 
not routinely surveyed and as a central repository for  individual spawning unit  
data, as well as a post-season check on the sonar counter escapement estimate. 

Limited data collection has been conducted in conjunction with the sockeye salmon 
work upon chinook, coho, chum, and pink salmon and other f i sh  species. These data 
provide a baseline of information fo r  future reference as well as documenting the 
spawning locations and other pertinent information. Chinook salmon are  important 
in the Copper River commercial fishery and occur concurrently with the sockeye 
salmon and are for  the most part managed with the sockeye salmon. In 1980, due 
to a poor sockeye salmon return the chinook salmon were managed separately. 
Sport and subsistence catches of chinook salmon are  also significant;  thus, the 
escapement estimates and other data collected are  important fo r  the management of 
th is  species. Documentation of coho, chum, and pink salmon and other f i sh  species 



d i s t r i b u t i o n  i s  secondary, b u t  c o n s t i t u t e s  s i g n i f i c a n t  data where 1  i t t l e  knowledge 
now e x i s t s .  

Mon i t o r i ng  o f  t h e  subs is tence f i s h e r y ,  which through t h e  use o f  f i shwhee ls  and 
d i p  ne ts  takes a  s i g n i f i c a n t  p o r t i o n  o f  t he  escapement f rom t h e  upper Copper 
River ,  p rov ides  minimum ca t ch  f i g u r e s  f o r  sockeye as w e l l  as ch inook and coho 
salmon. The ca tch  by subs is tence means has increased s i g n i f i c a n t l y  s i n c e  1969. 
Th i s  inc reased  ca tch  has caused the mon i t o r i ng  t o  become ext remely  impor tan t .  
A1 so, a n a l y s i s  by type  o f  p e r m i t  w i t h  r epo r ted  catch,  p l u s  pas t  c ree l  census, has 
shown an inc rease  i n  t h e  s p o r t  aspect  o f  subs is tence f i s h i n g .  Continued evalua- 
t i o n  o f  t h i s  f i s h e r y  i s  necessary because o f  t h e  p o t e n t i a l l y  h i gh  ha rves t  t h a t  
can be taken f rom t h e  escapement. The d i r e c t  r e l a t i o n s h i p  between subs is tence 
catch and upper Copper R i v e r  escapement may prove use fu l  i n  f u t u r e  management 
schemes. 

Dur ing t he  1980 f i s c a l  year ,  major  fund ing  f o r  t h e  stream s i d e  g rave l  i n c u b a t i o n  
p r o j e c t  was app rop r i a ted  from t h e  1  e g i s l a t u r e .  The t o t a l  number o f  i n c u b a t i o n  
u n i t s  was doubled t o  20. An impress ive s u r v i v a l  r a t e  o f  green sockeye salmon 
eggs t o  f r y  con t inued  t o  be observed i n  1980. Incuba to r  e v a l u a t i o n  w i l l  be con- 
t i n u e d  through t h e  ADF&G, FRED D i v i s i o n ,  t o  i n s u r e  t h a t  f r y  s u r v i v a l  da ta  i s  con- 
t inuous,  t h a t  major  a d u l t  r e t u r n s  become a  r e a l i t y ,  and t h a t  e v a l u a t i o n  o f  r e a r i n g  
s i t e s  i s  completed so t h a t  expansion o f  t h i s  program may be conducted i n  l o g i c a l  
sequence. 
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Appendix Table  3. Sockeye salmon counts ,  F i s h  Creek w e i r ,  1980. 

Number o f  Cumulat ive  
Date Sockeye Salmon Count 

June 23 Wei r i n s t a l  1 ed 
June 23-Ju ly  7 0 0 
J u l y  8 1 1 

9 4,445 4,446 
10 3, 0001 7,446 

100 7,546 
J u l y  11-19 0 7,546 

20 41 5 7,961 
2 1 2,211 10,172 
2 3 1 10,173 
2 4 181 10,354 
2 5 4 5 10,399 
2 6 36 10,435 
28 276 10,711 
3 0 5 1 10,762 
3 1 85 10,847 

August 
1 4 10,851 
3 83 10,934 
5 94 11,028 
6 35 11,063 

T o t a l  counted through w e i r  = 8,063 

T o t a l  o f  counted and 
e s t i m a t e d  = 11,063 

Est imated - were n o t  counted b u t  escaped upstream th rough  a h o l e  i n  t h e  w e i r .  



Appendix Table 4 .  Copper River and Bering River sockeye, chinook, and coho salmon 
escapement, 1980. 

Locat ion  Glac ia l  Date Method Sockeye Chinook Coho 

Bremner River 
Peninsula Lake 
Salmon Creek 
Steam Boat Lake 
Unnamed Creek 

Tiekel  River Lake 9 13 A 150 

Tonsina River 
Lower Tonsina Creek 
L i t t l e  Tonsina River 
Tonsina Lake 
Bernard Creek 
Grayling Creek 

Klut ina River 
Manker Creek 
Mahlo Creek 
Unnamed Lake 
1884 Lake 
Hal le t  Slough 
C u r t i s  Creek 
S t .  Anne Creek 

Tazl ina River 
Mendeltna Creek 
Kiana Creek 
Tazl ina Lake 

Gulkana Rlver 
Mouth t o  West Fork 
West Fork 

Moose Creek 
Keg Creek 
Vic tor  Creek 

West Fork t o  Middle Fork 
Middle Fork 

Dickey Lake 
Swede Lake 
Hungry Hollow 
Tenmile Lake 

East Fork t o  Paxson Lake 
Paxson Lake 
Paxson Lake I n l e t  
I n l e t  t o  Mud Creek 

Mud Creek 
Mud Lake 

Mud Creek t o  Summit Lake 
F i s h  Lake 

1 1  I 1  

913 425 
8/10 A 0 7 0 
10130 A 650 

No Survey 
8/10 A 0 6 6 

8/10 A 0 3 5 
7/22 A 1,000 
913 A 1, GO0 
913 A 5 0 
91 3 2 00 

No Survey 
7/22 A 5,000 0 

913 A 1,125 3 
7/22 A 0 24 7 

No Survey 

Summit Lake 7/21 

-Continued- 

A 

A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

(Weir 
A 

140 Survey 
95 26 

No Survey 
2,325 2 
3,275 
1,500 497 

0 12 7 
250 
400 
1501 
100 

3,800 35 
0 

1,100 
8,200 

725 
15 

3 , 0 7 5 ~  
3,175 

11,063) 
0 



Appendix Tab le  4 .  Copper R i v e r  and B e r i n g  R i v e r  sockeye, ch inook ,  and coho sal!non 
escapement, 1980 ( c o n t i n u e d ) .  

- - - - - -- - - - - -- - -- - - - - - - - . . - - - . .. - - -- -- - 

Locat ion  Glac i a l  Date Yethod Sockeye Chinook Coho - -- 

Gunn Creek 7/21 A 325 

Gakona River 
Spring Creek 

Chistochina River 
East Fork 
Eagle Creek 
Mankomen Lake 

Slana River 
Xentasta  Lake 
Fish  Creek 
Bad Crossing 4 1  
Bad Crossing 42 
Bone Creek 
Slana Sloughs 
Sus lo t a  Lake 

No Survey 

7/21 h 3,200 
7/21 A 900 
7/21 h 55 
7/21 h 2 0 

No Survey 
7/21 X 100 
7/21 X 1 ,700 

Indian  River 7/21 A 2 4 

Ah te l l  Creek 7/21 A 0 

Tanada Creek 
Tanada Lake 
Tanada Lake Out le t  

Copper Creek 
Copper Lake 
Tebay River 
Chokosna River 

Lakina River  
Long Lake 
I t  1 1  

10130 A 2,650 
(Weir 38,500) 

Clear  Creek (Chit ina River)  No Survey 

Tana River 
Tana Clear  Channels 
Tana Lake I n l e t  
West Fork Clear  Channels 

Swan Lake (Copper River)  8/15 A 350 



Appendix Table  4 .  Copper R i ve r  and Ber ing  R i ve r  sockeye, chinook, and coho salmon 
escapement, 1980 (con t inued)  . 

Locat i o n  Date Nethod Sockeye  Chinook 9a t e  Coho 

Eyak River 
Eyak Lake 
Hatchery Creek 
Power Creek 
Ibek Creek 

Alganik Slough 
McKinley Lake 
Salmon Creek 
Salmon Creek Spr ings  

Pe t e  Dahl Slough 
Miles 2 6  & 27 Creeks 

Copper River Del ta  
Mile 39 
Goat Mountain Creek 

Martin River 
Tokun Lake 
Tokun River 
Tokun Springs 
L i t t l e  Nar t in  Lake 
L i t t l e  Martin Ou t l e t  
Martin River 
Mart in  Lake 
Hart i n  Feeders  
Martin Ou t l e t  
Pothole  TLake 
Pothole  Ou t l e t  
Ragged Poin t  Lake 
Ragged Po in t  O u t l e t  

Mart in  River Slough 

A1 1 produced by i n c u b a t i o n  system. 

* M a j o r i t y  produced by i n c u b a t i o n  system. 

A = A e r i a l  counts 
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